Critical analysis of the use of 14C-acetate for measuring in vivo rat cholesterol synthesis.
The bulk of cholesterol produced by the liver and the gut enters the mobile pool of body cholesterol. This process is called internal secretion in contrast with the fraction of biosynthesized cholesterol directly eliminated in the feces (fecal external secretion). In rats, under various conditions, a linear relationship was found between the rates of internal secretion measured by the isotope equilibrium method (range: 10-60 mg/day) and the sum of sterol radioactivities measured in liver and intestine 70 min after a [14C]-acetate pulse. In fact, a better correlation was found between the radioactivities of liver sterols and the values for internal secretion. In this new relationship, the ordinate at the origin corresponds to a minimal internal secretion of about 10 mg/day, which implies an important extrahepatic cholesterol production, probably from the gut. Indeed, in adult male rats, fed a semi-purified sucrose-rich diet, the relative contribution of this organ to the internal secretion was higher than in adult rats fed a commercial diet and higher than in young animals, whatever the circadian period. It can be concluded that some of the discrepancies observed in the literature about the relative participation of the intestine and the liver in the internal secretion of cholesterol are probably due to differences in experimental and nutritional conditions (age and sex of the animals, diet composition, time of the circadian cycle) rather than to the cholesterol precursor used (3H2O or [14C] acetate) to assess the activity of cholesterol synthesis. Indeed, a comparative study of 3H2O and [14C]acetate incorporation into sterols of enterocytes indicated the same crypt-villus radioactive gradient, regardless of the intestinal site studied (duodenum, jejunum or ileum) and thus validated the use of [14C]acetate. Other experiments however, showed evidence of some local differences in the cytosolic dilution of labeled acetyl CoA by the endogenous cholesterol precursor in rats under various conditions (control or cholestyramine-enriched diet, parenteral nutrition). After intravenous infusion of 1,2[13C]acetate, mass fragmentography of free cholesterol isolated from liver and intestine indicated different 13C-labeling patterns of newly synthesized molecules. They indicate that cholesterol is generally synthesized from acetyl CoA with a lower 13C-content in the liver than in the intestine. The local endogenous flow of acetyl CoA used for cholesterol synthesis was about 2-fold higher in the hepatocytes than in the enterocytes. This conclusion was confirmed by the results obtained with several experimental groups exhibiting a large range of both internal secretion of cholesterol and sterol radioactivities in liver and intestine after [14C]acetate injection.(ABSTRACT TRUNCATED AT 400 WORDS)